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i:n.t.he.claims 

Amended claims follow: 

1 . (Currently Amended) A hardware graphics pipelined implemented method for 
generating a solution to a partial differential equation in a hardware graphics pipeline, 
comprising: 

receiving input in the hardware graphics pipeline; 

processing the input to generate the solution to the partial differential equation 
utilizing the hardware graphics pipeline; and 

generating output utilizing the hardware graphics pipeline for display; 

wherein the solution to the partial differential equation is generated utilizing the 
hardware graphics pipeline for enhancing graphics processing operations performed by 
the hardware graphics pipeline; 

wherein the graphics processing operations performed by the hardware graphics 
pipeline are enhanced by determining a location of surfaces or objects for rendering 
purposes utilizing the solution to the partial differential equation generated utilizing the 
hardware graphics pipeline; 

wherein the input includes a local area of textures used to sample a texture map to 
generate a modified local area of textures. 

wIkjc t j esji fui ej tenmnin Kilkr the solution has 

converged; 

wherem the ^ 

errors and concluding that the solution has converged based on the calculation of the 
errors . 

2. (Original) The method as set forth in claim 1, wherein the input represents 
boundary conditions. 

3 (Cancelled) 
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4. (Original) The method as set forth in claim L wherein the input includes 
geometry. 

5. (Original) The method as set forth in claim 4, wherein the geometry is selected 
from the group consisting of polygons, vertex data, points, and lines. 

6. (Cancelled) 

7. (Previously Presented) The method as set forth in claim I , wherein the local area 
of textures is generated by sampling the texture map. 

8. (Previously Presented) The method as set forth in claim 1 , wherein the local area 
of textures is filtered. 

9. (Previously Presented) The method as set forth in claim 1. wherein the local area 
of textures is filtered utilizing a plurality of filters. 

10. (Currently Amended) A hardware graphics pipeline-implemented method for 
generating a solution to a partial differential equation in a hardware graphics pipeline, 
comprising: 

receiving input, in the hardware graphics pipeline; 

processing the input to generate the solution to the partial differential equation 
utilizing the hardware graphics pipeline; and 

generating output utilizing the hardware graphics pipeline for display; 

wherein the solution to the partial ifferent equation is generated utilizing the 
hardware graphics pipeline for enhancing graphics processing operations performed by 
the hardware graphics pipeline; 

wherein the input includes a local area of textures; 

wherei n the local area of textures is filtered utilizing a filter including a plurality 
of elements; 
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wherehi the local area of textures is used to sample a texture map to generate a 
modified local area of textures; 

wherMn the ^ 
c n-oiucd. 

wherein the deterroioi ivheii he sol uti i w ged indue i fla 

errors and concluding that the solution bas converged based on the calculation of the 
errors. 

1 1 . (Currently Amended) A hardware graphics pipeline-implemented method for 
generating a solution to a partial differential equation in a hardware graphics pipeline, 
comprising; 

recei ving input in the hardware graphics pipeline; 

processing the input to generate the solution to the partial differential equation 
utilizing the hardware graphics pipeline; and 

generating output utilizing the hardware graphics pipeline for display; 

wherein the solution to the partial differential equation is generated utilizing the 
hardware graphics pipeline for enhancing graphics processing operations performed by 
the hardware graphics pipeline; 

wherein the input includes a local area of textures; 

wherein the local area of textures is used to sample a texture map to generate a 
modified local area of textures; 

wherein the processing further includes determining whether the solution has 
converged; 

wherein the determining whether the solution has converged includes .calculating 
errors and concluding that the solution has converged based on the calculation of the 
errors . 

1 2, (Original) The method as set forth in claim 1, wherein the processing includes a 
relaxation operation 
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13. (Original) The method as set forth in claim 12, wherein the relaxation operation is 
selected based on the partial differential equation. 

14. (Original) The method as set forth in claim 1 2, wherein the processing includes a 
plurality of iterations of the relaxation operation. 

1 5. (Original) The method as set forth in claim 14, wherein a number of the iterations 
of the relaxation operation is reduced using at least one of a prolongation operation and a 
restri cti on operati on . 

16. (Cancelled) 

1 7. (Currently Amended) The method as set forth in claim 1 [[6]]2, wherein it is 
determined whether the solution has converged after each iteration of the relaxation 
operation. 

18. (Currently Amended) The method as set forth in claim 1 [[6]]2, wherein it Is 
determined whether the solution has converged after a predetermined number of multiple 
iterations of the relaxation operation. 

19. (Cancelled) 

20. (Currently Amended) The method as set forth in claim 1 [[9]J, wherein the 
determining whether the solution has converged further includes summing the errors. 

2 1 . (Currently Amended) The method as set forth in claim 1 ||9j), wherein the 
determining whether the solution has converged further includes concluding that the 
solution has converged if [[thejjan error is less than a predetermined amount. 
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22. (Currently Amended) The method as set forth in claim 1 [[6]], wherein if it is 
determined that the solution has converged, repeating the processing using an altered 
parameter value 

23 . (Original) The method as set forth in claim 14, wherein the number of iterations 
of the relaxation operation is determined prior to the processing. 

24. (Original) The method as set forth in claim 8, wherein the filtering is carried out 
using a programmable filter. 

25 ( Original ) The method as set forth in claim 8, wherein the filtering is carried out 
using a non-programmable filter. 

26. (Currently Amended) A system comprising; 

a hardware graphics pipeline for processing input to generate a solution to partial 

differentia! equations; 

wherein the solution to the partial differentia! equations is generated utilizing the 
hardware graphics pipeline for enhancing graphics processing operation performed by the 
hardware graphics pipeline; 

wherein the graphics processing operation performed by the hardware graphics 
pipeline is enhanced by determining a location of surfaces or objects for rendering 
purposes utilizing the solution to the partu < ! i 1 i ential equation generated utilizing the 
hardware graphics pipeline; 

wherein the input includes a local area of textures used to sample a texture map to 
generate a modifi ed local area of textures; 

wherein the processing further includes determining whether the solution has 
c< nvergecL 

whj i • m;m!:-:. hether the < lion isj iyi ij elude calctti 
errors. and .concluding, to 
errors . 
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27. (Currently Amended) A system, comprising: 

means for receiving input in a hardware g a; hi ; p peline; and 

means for processing the input to generate a solution to a partial differential 
equation utilizing the hardware graphics pipeline; 

wherein the solution to the partial differential equation is generated utilizing the 
hardware graphics pipeline for enhancing graphics processing operations performed by 
the hardware graphics pipeline; 

wherein the graphics processing operations performed by the hardware graphics 
pipeline are enhanced by determining a location of surfaces or objects for rendering 
purposes utilizing the solution to the partial differentia! equation generated utilizing the 
hardware graphics pipeline; 

wherein the input includes a local area of textures used to sample a texture map to 
generate a modified local area of textures; 

wherein the pune ng tin lei mclude determining whether the solution has 
converged; 

wherein the d< lining whether the solution has < Lb es calculating 

errors and concluding that the solution has converged based on the calculation of the 

errors . 

28. (Currently Amended) A hardware graphics pipeline-implemented method for 
computing a solution to partial differential equations in a hardware graphics pipeline, 
comprising: 

receiving boundary conditions; 

computing the solution to the partial differential equations utilizing a relaxation 
operation involving the boundary conditions, at least some of the computing done in the 
hardware graphics pipeline, 

determining whether the solution has converged; 

if the solution has not converged, repeating the computing and the determining; 

and 

generating output utilizing the hardware graphics pipeline for display; 



-8- 

wherein the solution to the partial differentia! equations is generated utilizing the 
hardware graphics pipeline for enhancing graphics processing operations performed by 
the hardware graphics pipeline; 

wherein the graphics processing operations performed by the hardware graphics 
pipeline are enhanced by determining a location of surfaces or objects for rendering 
purposes utilizing the solution to the partial differential equation generated utilizing the 
hardware graphics pipeline; 

wherein Input to the hardware graphics pipeline includes a local area of textures 
used to sample a texture map to generate a modified local area of textures; 

wheret n the determ i ni ng wheth er the solution has converged i ncl udes cal cul ati ng 
en rs and .conduding fhafjjie oj.ution .J?as convejged.based.on he.eaj u]a;U'oir_of_tji( 
errors . 

29. (Currently Amended) A hardware graphics pipeline-implemented method for 
computing a solution to a partial differentia! equation in a hardware graphics pipeline, 
comprising; 

receiving boundary conditions in the form of at least one of geometry and 
textures; 

computing the solution to the partial differential equation utilizing a relaxation 
operation involving the boundary conditions, at least someof the computing done in the 
hardware graphics pipeline, 

determining whether the solution has converged by: 
calculating errors, 
summing the errors, and 

conduding that die solution has converged if the sum of errors is less than a 
predetermined amount; 

if the solution has not converged, repeating the computing and determining; 

if the solution has converged, incrementing a time value, 

repeating the 1 i ing the incremented time value <md 

generating output utilizing the hardware graphics pipeline for display; 
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wherein the solution to the partial differentia! equation is generated utilizing the 
hardware graphics pipeline for enhancing graphics processing operations performed by 
the hardware graphics pipeline; 

wherein the graphics processing operations performed by the hardware graphics 
pipeline are enhanced by determining a location of surfaces or objects for rendering 
purposes utilizing the solution to the partial differential equation generated utilizing the 
hardware graphics pipeline; 

wherein input to the hardware graphics pipeline includes a local area of textures 
used to sample a texture map to generate a modified local area of textures. 

30. (Currently Amended) A hardware graphics pipeline-implemented method for 
generating a 3-D graphics image, comprising: 

receiving a first input into a hardware graphics pipeline; 

processing the first input to generate a solution to a partial differential equation 
utilizing the hardware graphics pipeline; 

receiving a second input into the hardware graphics pipeline; 

rendering the 3D graphics image utilizing the hardware graphics pipeline for 
display, wherein the rendering utilizes the second input and the result of the processing of 
the first input; 

wherein the solution to the partial differential equation is generated utilizing the 
hardware graphics pipeline for enhancing graphics processing operations performed by 
the hardware graphics pipeline; 

wherein the graphics processing operations performed by the hardware graphics 
pipeline are enhanced by determining a location of surfaces or objects for rendering 
purposes utilizing the solution to the partial differential equation generated utilizing the 
hardware graphics pipeline; 

wherein at least one of the first input and the second input includes a local area of 
textures used to sample a texture map to generate a modified local area of textures; 

wherein the processing further includes determining whether the solution has 
con verged; 
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vhei i jhedef n ietherri;] ojuti.on i.s_convt e d i ic caj $ tj 1 _ 

errors and concluding that the solution ha s iu;:\e:^ va h :r :i- d on she calculation of the 
errors . 

3 ! . (Currently Amended) The method as set forth in claim 30, wberei n: 

the first input comprises boundary conditions; and 

the processing comprises: 

computing the solution to the partial differential equation utilizing a 

relaxation operation involving the boundary conditions, 

thejieteraiintng whether the solution has converged; and 

if the solution has not converged, repeating the computing and 

determining. 

32. (Cancelled) 



33. 



(Cancelled) 



